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cardiac resynchronization therapy (CRT) has been shown
o be a useful therapy in adult patients with left ventricular
LV) dysfunction and intraventricular conduction delay,
mproving exercise tolerance, heart failure symptoms, and
urvival (1–4).
At the same time, the evidence is mounting that conven-
ional dual-chamber pacing might have detrimental effects
5–7). The Dual Chamber and VVI Implantable Defibril-
ator (DAVID), the Mode Selection Trial in Sinus-Node
unction (MOST), and other trials have shown that right
entricular (RV) apical pacing has deleterious effects on LV
unction, most likely as a result of inducing LV dysynchrony
5,7,8). Right ventricular pacing has been shown to have
dverse effects on LV cellular structure, ventricular geome-
ry, and systolic and diastolic function, all leading to adverse
emodynamic response (5,8).
See page 2284
The efficacy of CRT in children and in older patients
ith congenital heart disease has not been fully established.
everal studies of CRT in patients after surgery for congen-
tal heart defects have shown improvement in hemodynam-
cs in the acute post-operative period as well as more
hronically (9–11). Janousek et al. (9) showed that CRT
ncreased systolic blood pressure in post-operative pediatric
atients with biventricular repairs and intraventricular con-
uction delay. Moreover, this group found that an increase
n blood pressure positively correlated with initial QRS
uration and extent of QRS shortening. Zimmerman et al.
11) examined the effect of resynchronization therapy on the
ost-operative pediatric patient after surgical repair. This
roup also found improvement in systolic blood pressure
nd cardiac index and a decrease in QRS duration. We have
hown an improvement in cardiac output as well as in RV
P/dT in the acute setting of the catheterization laboratory
ith RV pacing in patients with right bundle branch block
nd congenital heart disease (10).
*Editorials published in the Journal of American College of Cardiology reflect the
iews of the authors and do not necessarily represent the views of JACC or then
merican College of Cardiology.
From Stanford University, Palo Alto, California.At first glance, the Pham et al. (12) results reported in
his issue of the Journal seem at odds with these previously
iscussed studies. They found no change in systolic blood
ressure either with conventional dual-chamber pacing or
iventricular pacing when compared with baseline condi-
ions. Why did these patients behave differently? It is likely
hat they are studying a different group of patients and that
heir data reflect this difference. The patients in this study,
nlike the three aforementioned studies, did not have
ignificant baseline intraventricular conduction delay (mean
RS duration of 95 18 ms vs. a median QRS duration of
20 ms in the Janousek et al. [9] group and 166 ms in our
tudy). The baseline QRS duration correlated well with the
issue Doppler index (TDI) results, which showed minimal
ysynchrony in a baseline state. Thus, it is not surprising
hat biventricular pacing did not improve blood pressure in
hese patients—they were too well synchronized at baseline.
What does not follow from this logic, however, is the
5% increase in cardiac output with biventricular pacing
rom atrial pacing. Why should patients who are not
ysynchronous at baseline (either by QRS duration or TDI
esults) have such an improvement in cardiac output with
iventricular pacing? Why, with such an impressive change
n cardiac output, was no change in systolic blood pressure
een? Obviously, this finding will need to be investigated
urther to determine whether this is a spurious result or
hether another mechanism could explain these discordant
esults. We must consider the possibility that three-
imensional synchrony is not adequately captured by any of
ur current techniques and that an improvement in one
lane might be accompanied by an unseen deterioration in
nother.
It is intriguing that these patients did not worsen with
onventional pacing, despite TDI results, which suggest a
ignificant loss of synchrony. These data support the hy-
othesis that the process leading to poor LV function with
onventional pacing is not a direct mechanical outcome of
ysynchrony but, most likely, has to do with chronic
emodeling and ventricular geometry. Alternatively, it
ight be that otherwise healthy myocardium can compen-
ate, in the short term, for significant degrees of dyssyn-
hrony. Thus, although it is tempting to consider resynchro-
ization as an alternative to conventional atrioventricular
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December 20, 2005:2290–1 Editorial Commentacing in any patient requiring an “acute” pacing therapy,
here might only be a subset of such patients who will
mprove with CRT.
Cardiac resynchronization therapy, although offering sig-
ificant benefit to some patients, is clearly not for every-
ody. As is the case for many medical innovations, the
etails of patient selection are key to the successful deploy-
ent of this new treatment modality. Further work is
ecessary to delineate, in this complex and heterogenous
roup of patients, who will benefit and who will not.
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